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Comparison of different antimicrobial sequences on nursery pig performance 
and economic return 
Abstract 
A total of 1,008 weanling pigs (12.0 lb and 19 d of age) were used in a 42-d experiment to compare 
different antibiotic regimens on growth performance and economic return. From d 0 to 11 and d 11 to 21, 
pigs were fed diets containing no antibiotic, a combination of Denagard (Novartis Animal Health, 
Greensboro, NC) at 35 g/ton and chlortetracycline at 400 g/ton (Denagard/CTC), or Pulmotil (Elanco, 
Greenfield, IN; 363 g/ton from d 0 to 11 and 181 g/ton from d 11 to 21). From d 21 to 42, pigs previously 
fed Denagard/CTC or Pulmotil were fed diets containing no medication, Denagard/CTC, or a combination 
of Mecadox (Philbro Animal Health Corp., Ridgefield Park, NJ) at 25 g/ton and oxytetracycline at 400 g per 
ton (Mecadox/OTC). Adding Denagard/CTC or Pulmotil to the diet from d 0 to 11 and d 11 to 21 improved 
(P < 0.01)ADG, ADFI, F/G, and income over feed cost (IOFC). There were no differences (P > 0.21) in ADG 
or ADFI between pigs fed Denagard/CTC and pigs fed Pulmotil; however, pigs fed Denagard/CTC tended 
to have better (P < 0.09) F/G from d 0 to 21. Feed cost was also lower (P < 0.01) and IOFC was greater (P 
< 0.03) from d 0 to 21 for pigs fed Denagard/CTC than for pigs fed Pulmotil. Adding Denagard/CTC or 
Mecadox/OTC to the diet from d 21 to 42 increased (P < 0.05) ADG, ADFI, and IOFC compared with 
feeding no antibiotic, but there were no differences (P > 0.17) in pig performance or IOFC between pigs 
fed Denagard/CTC and Mecadox/OTC. For the overall trial, adding antibiotics to the diet during any phase 
improved (P < 0.05) ADG, ADFI, F/G, and IOFC. These results demonstrate that adding antibiotics to the 
nursery diet improved pig performance and economical return on this commercial farm.; Swine Day, 
Manhattan, KS, November 19, 2009 
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Nursery Pig Nutrition and Management
Table 1. Composition of control diets
Item Phase	1 Phase	2 Phase	3
Ingredient,	%
					Corn1 42.62 41.21 40.37
					Soybean	meal	(46.5%	CP) 23.52 30.79 25.47
					Whey	permeate 20 7.5 -	-	-
					Dried	distillers	grains	with	solubles 2.5 15 30
					Spray-dried	animal	plasma 3.65 -	-	- -	-	-
					Menhaden	fish	meal 3.35 -	-	- -	-	-
					Fat,	AV	blend 1.501 2.077 1.425
					Limestone 0.673 1.076 1.275
					Monocalcium	P,	21%	P 0.424 0.702 0.052
					Salt 0.25 0.25 0.4
					L-lysine	HCl 0.371 0.450 0.458
					DL-methionine 0.205 0.154 0.072
					L-threonine 0.127 0.114 0.089
					Zinc	oxide 0.375 0.25 -	-	-
					Vitamin	premix2 0.15 0.15 0.125
					Trace	mineral	premix3 0.125 0.125 0.125
					Copper	sulfate 0.075 0.075 0.075
					Sweetener 0.025 0.025 -	-	-
					Phytase	1200 0.0625 0.0625 0.0625
Total 100.00 100.00 100.00
Calculated	analysis
SID	lysine4,	% 1.45 1.36 1.25
Total	lysine,	% 1.58 1.52 1.41
SID	amino	acid	ratios
					Met	&	Cys:lysine,	% 59 60 57
					Threonine:lysine,	% 61 61 60
					Tryptophan:lysine,	% 17 17 17
					Valine:lysine,	% 63 67 66
ME,	Kcal/lb 1,544 1,546 1,488
Lactose,	% 16.0 6.0 ---
Phytase,	units/kg 680 680 680
CP,	% 21.8 22.9 21.8
Fat,	% 4.1 5.8 5.3
Ca,	% 0.71 0.70 0.7
P,	% 0.68 0.63 0.64








Nursery Pig Nutrition and Management
Table 2. Dietary antibiotics in each phase
Treatment d	0	to	11 d	11	to	21 d	21	to	42
1 No	medication No	medication No	medication
2 Denagard/CTC1 Denagard/CTC Denagard/CTC
3 Pulmotil,	363	g Pulmotil,	181	g Denagard/CTC
4 Denagard/CTC Denagard/CTC No	medication
5 Pulmotil,	363	g Pulmotil,	181	g No	medication
6 Denagard/CTC Denagard/CTC Mecadox/OTC2
7 Pulmotil,	363	g Pulmotil,	181	g Mecadox/OTC
1	Chlortetracycline,	400	g/ton.	
2	Oxytetracycline,	400	g/ton.
Table 3. Analyzed antibiotic levels in each phase, g/ton
Carbadox Oxytetracycline Chlortetracycline Tiamulin Pulmotil
Phase	1
					Control 1.53 8.49 <0.91 0 <	45.4
					Denagard/CTC1 --- --- 298 10.1 ---
					Pulmotil --- --- --- --- 295
Phase	2
					Control 2.25 5.28 <0.91 0 <	45.4
					Denagard/CTC --- --- 379 20.3 ---
					Pulmotil --- --- --- --- 181
Phase	3
					Control <	1.14 36.1 2.76 0 <	45.4
					Mecadox	25g/OTC2 13.4 803 --- --- ---




Nursery Pig Nutrition and Management
Table 4. Influence of antimicrobial additions to the diet on pig performance1
Treatment
1 2 3 4 5 6 7
d	0	to	10: No	med Den/CTC2 Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	10	to	21: No	med Den/CTC Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	21	to	42: No	med Den/CTC Den/CTC No	med No	med Mec/OTC3 Mec/OTC SEM
d	0	to	11
					ADG,	lb 0.19 0.32 0.31 0.31 0.30 0.33 0.30 0.024
					ADFI,	lb 0.30 0.39 0.38 0.41 0.39 0.41 0.41 0.023
					F/G 1.59 1.26 1.26 1.33 1.33 1.28 1.35 0.085
d	11	to	21
					ADG,	lb 0.50 0.76 0.74 0.80 0.73 0.79 0.74 0.50
					ADFI,	lb 0.77 0.99 1.01 1.01 0.97 1.01 0.98 0.77
					F/G 1.63 1.31 1.38 1.26 1.33 1.29 1.33 1.63
d	21	to	42
					ADG,	lb 0.93 1.03 1.06 0.92 0.93 1.05 1.11 0.06
					ADFI,	lb 1.43 1.62 1.59 1.46 1.49 1.59 1.64 0.106
					F/G 1.56 1.57 1.49 1.58 1.59 1.52 1.48 0.048
d	0	to	21
					ADG,	lb 0.34 0.53 0.51 0.54 0.51 0.55 0.51 0.035
					ADFI,	lb 0.52 0.68 0.68 0.70 0.66 0.70 0.67 0.037
					F/G 1.60 1.29 1.35 1.28 1.33 1.28 1.34 0.044
d	0	to	42
					ADG,	lb 0.63 0.78 0.78 0.73 0.72 0.80 0.81 0.043
					ADFI,	lb 0.98 1.14 1.12 1.07 1.07 1.14 1.14 0.065
					F/G 1.57 1.47 1.44 1.47 1.50 1.44 1.43 0.037
Weight,	lb
					d	0 12.4 11.9 11.8 12.1 12.2 11.8 11.7 1.02
					d	11 14.5 15.4 15.2 15.5 15.5 15.5 15.1 1.17
					d	21 19.6 23.1 22.6 23.5 22.8 23.3 22.6 1.61
					d	42 39.4 44.9 44.8 42.7 42.4 45.4 45.8 2.60
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Table 5. Influence of antimicrobial additions to the diet on feed economics1
Treatment
1 2 3 4 5 6 7
d	0	to	10: No	med Den/CTC2 Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	10	to	21: No	med Den/CTC Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	21	to	42: No	med Den/CTC Den/CTC No	med No	med Mec/OTC3 Mec/OTC SEM
Feed	cost,	$/pig
					d	0	to	11 0.73 1.02 1.19 1.06 1.22 1.06 1.26 0.068
					d	11	to	21 0.98 1.39 1.58 1.41 1.52 1.42 1.53 0.086
					d	21	to	42 2.95 3.81 3.74 3.01 3.07 3.60 3.70 0.234
					d	0	to	21 1.70 2.41 2.76 2.47 2.73 2.48 2.78 0.141
					d	0	to	42 4.68 6.21 6.42 5.47 5.78 6.07 6.46 0.329
Feed	cost,	$/lb	gain
					d	0	to	11 0.351 0.296 0.358 0.313 0.377 0.302 0.38 0.021
					d	11	to	21 0.205 0.183 0.216 0.177 0.209 0.181 0.209 0.007
					d	21	to	42 0.153 0.176 0.167 0.155 0.156 0.163 0.159 0.005
					d	0	to	21 0.250 0.219 0.261 0.217 0.259 0.218 0.265 0.009
					d	0	to	42 0.179 0.191 0.198 0.179 0.192 0.182 0.192 0.004
Income	over	feed	cost	1,	$/pig4
					d	0	to	11 0.33 0.73 0.48 0.66 0.46 0.75 0.41 0.099
					d	11	to	21 1.53 2.42 2.10 2.58 2.13 2.51 2.15 0.179
					d	21	to	42 6.78 7.00 7.40 6.61 6.74 7.42 7.91 0.43
					d	0	to	21 1.84 3.13 2.55 3.25 2.59 3.26 2.51 0.251
					d	0	to	42 8.57 10.07 9.84 9.85 9.30 10.65 10.35 0.604
Income	over	feed	cost	2,	$/pig4
					d	0	to	11 1.39 2.48 2.14 2.38 2.12 2.57 2.07 0.226
					d	11	to	21 4.04 6.22 5.77 6.58 5.77 6.44 5.84 0.435
					d	21	to	42 16.51 17.80 18.55 16.24 16.55 18.44 19.52 1.054
					d	0	to	21 5.38 8.69 7.83 8.96 7.88 8.99 7.77 0.612







Nursery Pig Nutrition and Management
Table 6. Statistical differences for performance and economic data, (P	<)
Contrasts1
1 2 3 4 5 6 7 8
d	0	to	11
					ADG,	lb <0.01 <0.01 <0.01 0.32 0.01 0.04 0.03 0.90
					ADFI,	lb <0.01 <0.01 <0.01 0.55 0.07 0.29 0.04 0.36
					F/G <0.01 <0.01 <0.01 0.67 0.02 0.02 0.10 0.45
d	11	to	21  
					ADG,	lb <0.01 <0.01 <0.01 0.21 0.04 0.10 0.05 0.77
					ADFI,	lb <0.01 <0.01 <0.01 0.66 0.05 0.09 0.10 0.96
					F/G <0.01 <0.01 <0.01 0.16 0.05 0.16 0.05 0.57
d	21	to	42  
					ADG,	lb 0.09 0.19 0.05 0.32 <0.01 0.01 <0.01 0.46
					ADFI,	lb 0.15 0.20 0.15 0.80 0.02 0.05 0.03 0.86
					F/G 0.66 0.94 0.45 0.30 0.08 0.27 0.07 0.48
d	0	to	21  
					ADG,	lb <0.01 <0.01 <0.01 0.21 0.02 0.06 0.03 0.82
					ADFI,	lb <0.01 <0.01 <0.01 0.48 0.05 0.13 0.08 0.82
					F/G <0.01 <0.01 <0.01 0.09 0.01 0.04 0.03 0.89
d	0	to	42  
					ADG,	lb <0.01 <0.01 <0.01 0.92 <0.01 0.01 <0.01 0.55
					ADFI,	lb 0.03 0.04 0.05 0.86 0.03 0.09 0.05 0.81
					F/G 0.01 0.01 0.01 0.96 0.02 0.09 0.02 0.55
Weight,	lb  
					d	0 0.54 0.57 0.55 0.96 0.43 0.53 0.49 0.95
					d	11 0.40 0.37 0.49 0.74 0.87 0.88 0.89 0.99
					d	21 0.02 0.02 0.05 0.52 0.34 0.46 0.38 0.91
					d	42 0.05 0.06 0.06 0.99 0.02 0.08 0.04 0.73
Survival,	% 0.03 0.06 0.04 0.74 0.89 0.61 0.79 0.48
continued
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Table 6. Statistical differences for performance and economic data, (P	<)
Contrasts1
1 2 3 4 5 6 7 8
Feed	cost,	$/pig
					d	0	to	11 <0.01 <0.01 <0.01 <0.01 0.01 0.09 0.01 0.37
					d	11	to	21 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.93
					d	21	to	42 0.01 0.02 0.01 0.80 <0.01 <0.01 <0.01 0.47
					d	0	to	21 <0.01 <0.01 <0.01 0.01 0.01 0.03 0.01 0.72
					d	0	to	42 <0.01 <0.01 <0.01 0.22 <0.01 <0.01 <0.01 0.87
Feed	cost,	$/lb	gain
					d	0	to	11 0.50 0.03 0.33 <0.01 0.32 0.21 0.70 0.42
					d	11	to	21 0.24 <0.01 0.47 <0.01 0.99 0.74 0.72 0.53
					d	21	to	42 0.08 0.05 0.19 0.28 <0.01 <0.01 0.14 0.03
					d	0	to	21 0.27 <0.01 0.22 <0.01 0.85 0.80 0.94 0.88
					d	0	to	42 0.04 0.34 <0.01 <0.01 0.02 0.01 0.34 0.08
Income	over	feed	cost	1,	$/pig2
					d	0	to	11 0.01 <0.01 0.24 <0.01 0.10 0.13 0.20 0.82
					d	11	to	21 <0.01 <0.01 0.01 0.01 0.10 0.25 0.10 0.65
					d	21	to	42 0.31 0.59 0.17 0.21 0.01 0.12 <0.01 0.17
					d	0	to	21 <0.01 <0.01 0.01 <0.01 0.09 0.18 0.12 0.86
					d	0	to	42 0.02 0.02 0.06 0.41 0.02 0.15 0.01 0.31
Income	over	feed	cost	2,	$/pig2
					d	0	to	11 <0.01 <0.01 0.01 0.04 0.03 0.08 0.07 0.96
					d	11	to	21 <0.01 <0.01 <0.01 0.06 0.05 0.15 0.07 0.72
					d	21	to	42 0.15 0.32 0.09 0.27 <0.01 0.02 <0.01 0.31
					d	0	to	21 <0.01 <0.01 <0.01 0.03 0.04 0.11 0.07 0.83
					d	0	to	42 0.01 0.01 0.02 0.70 0.01 0.05 0.01 0.44
1	Contrast	1	=	Response	to	antibiotic	in	Phases	1	and	2	(Treatment	1	vs.	all	others).
Contrast	2	=	Denagard/CTC	vs.	no	medication	in	Phases	1	and	2	(Treatments	1	vs.	2,	4,	and	6).
Contrast	3	=	Pulmotil	vs.	no	medication	in	Phases	1	and	2	(Treatments	1vs.	3,	5,	and	7).
Contrast	4	=	Denagard/CTC	vs.	Pulmotil	(Treatments	2,	4,	and	6	vs.	3,	5,	and	7).
Contrast	5	=	Response	to	antibiotic	in	Phase	3	(Treatments	1,	4,	and	5	vs.	2,	3,	6	and	7).	
Contrast	6	=	Denagard/CTC	vs.	no	medication	in	Phase	3	(Treatments	1,	4,	and	5	vs.	2	and	3).	
Contrast	7	=	Mecadox/OTC	vs.	no	medication	in	Phase	3	(Treatments	1,	4,	and	5	vs.	6	and	7).
Contrast	8	=	Denagard/CTC	vs.	Mecadox/OTC	in	Phase	3	(Treatments	2	and	3	vs.	6	and	7).
2	Income	over	feed	cost	1	assumed	a	value	of	gain	at	$0.50/lb.	Income	over	feed	cost	2	assumed	a	value	of	gain	of	$1.00/lb.
